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(54) HEAT TREATMENT APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To control a treatment 
temperature by measuring temperatures in a plurality of 
points inside a wafer face. 

SOLUTION: In a batch-system vertical hot wall-type heat 
treatment apparatus 10, radiation thermometers 50 which 
penetrate the sidewall of a process tube 1 1 are inserted 
between each upper wafer 1 and each lower wafer 1 which 
are held by a boat 21 in a treatment chamber 14, and central 
parts and peripheral parts on the rear surfaces of the wafers 
1 are faced sequentially. The radiation thermometers 50 are 
connected to a temperature controller 33. The temperature 
controller 33 is constituted in such a way that a heater 32 is 
feedback-controlled by measuring the temperatures from the 
radiation thermometers 50. Consequently, the present actual 
temperature in the central parts and that in the peripheral 
parts of the wafers are measured respectively, and the 
heater is feedback-controlled. The temperature difference 
between the central parts and the peripheral parts of the 
wafers can be eliminated during a heat treatment or in a 
temperature rise and a temperature drop, and the uniformity of a treatment state distribution inside 
the wafer face can be enhanced. 
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>^3f— ;i/?gJSltoBiiia©#ia*JJ:iyq!4gtttl«:>«ciH«:* 40 

[0045] 5) mAwsM\<ow&M^^mti)^-, r 

{cKALrJfttlgfi{c3t^$-{i^C<5:CCJ:>3. Kc 
7K¥«:5tf$§n/c'i»x/NF^K:ffliJ:^*:'i=>iii*tjagH-?:»A 
•r&Ci7&«T'tS/ci{). •^x^^©tt3,I:>gMsJ:J/^jaSI3© 

sis?:i5i-©]!Rstaasfttcj: •3r'en^ntfffl'j-r-&c t 

[ 0 0 4 6 ] 6) femSit©^?^#©^SSSI5Ccffi^tS 
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#A U/ci»vS^©t^m^4S*'i7 x/>©TDitC:)fe^ef)(cS^ 
|6]$#^C<t*ST#S?cto. ■?x>'>©TS©]!im«g€:« 
iS««:jaiE«:Aa*$1*SCi*JT#. ^voT. ■:>xy^© 
Jg^S ©5ll^©aK?:fiScSMatKc <fc -5 ■CiEfiitCiti'Jt- 5 

[0 04 7]?) 4J(«aeit©^jg^$©^^g|5tCj^^L 
ft:ffi*4® * €> U i^S jfM©7fef A^"? x-'^OTffi©'^''C^ 

SI5CCfig3-&5 C <!: K J: «3 . 0 X-'^©nti-C»g|5©6SC*I^«^ 

®iS#tcjliEK:A«S-i±^>ct*irfrS/c6«>. ■i;xy>© 
*'Ci4P©3iifiE©JIB5^©se%SicS*Sgfttlc J: -^riEtfttc 

[ 0 0 4 8 ] 8) •>x>'^©fgl^l^lattJ^c)^5^«i^^asi^■©^ 

>t^m -i? X ^ N Pal CC S JEf4 ;^ ©S^n^©l^^!!!:SI^^|=*s 

[ 0 0 4 9 ] 9) h ©iJiaM'N©jeAJSWB# 

K:]!S(S4Sgit©®jS««rS:5r6l CCgBI3#-&Ci(Cj; 
0, SJcmait*5;H- h©tfiAa9!liJ©»W«:3iS©** 

[0050] ^c*s> if^mm^^<mmcm&^f\ 
^^5©■e^a:^cC< . -E-©gg*5affiib!^tt>85H"c«'* {c^ 

[005 1 ] >S\?L\-t. ■?x-'>c|J-CNgp*jJ:c;jl3aSB«:*iW 

45^a©*i^©ta]S^itL»j-r ^.stitsaiti *x ^r- p 
^fi^ti^&fiffflbr. i^-^i-p -{-h'y^y ^¥m-r?> 

[0052] Sci^tSgfti 0-Cl3:MielBS©3f$)®©1SfiS 
©fc©?:«fflTSCClS6r, 7t:7r'r/-?'?'flfe©3t^3^* 
ffifflL/fct©^^OX'i)J;l». 

[005 3] mim<,mimm^mk(m^j:z/itmc 

a#©l»toffi-c* -3 r *> J: 
[0 0 54] M^Q^sSMJ-^x^NccRse-r. 

[0055] 3tc|6Bj(3:. 5^S:i^J^5^^ -j V -iJ^-Jl/ff^ 
[0056] 

[0®©ffl#%iftH^] 

[01 ] 2|s:|%Hj©-||Sg©5f5^-c*S*f hO:t--)m 

[02] ^©SS|3?:7n-r}£A»fffil3r*|.„ 

[133 ] )!SIMSit©('Fffl*:JS-rS^®^-CA»3 > 

(a ) »^'i>x^M^J.C^SP©j)!lMMF?:S^L. ( b ) «';7xy> 



m 



11 



(7) ^513 2002-208591 

12 

*32 •t-df. 3 2 a~3 2 e- t:-:?igl!, 33-Sa 
n>ha-'^. 4 0 "^&iPi7. 4 1 •• ^ftipj-TjlSS, 
4 2-*&S«. 4 3-gfan. 4 4-St^8g, 4 5-11 

-^'>/^^ 4 6 4 7 "ii-5^>/^\ 

4 8"-7'UT. 5 0 •• fiiC*tjaKft. 5 0a~5 0 e -SK 
6-^^^. 57-±mim. 5 8— >-JU'J>y. 6 

I -mm mm . 6 2-»it« (ai^) , 
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[1^2] 
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C5l)Int.Cl/ MJgiJlB-^ 
G 0 1 J 5 AO 
H 0 1 L 21/22 5 0 1 

5 11 

21/324 



G 0 I J 5/10 C 

H 0 1 L 21/22 5 0 1 N 

5 1 1 Q 

21/324 T 




(9) 



F ^-A(#^) 2G066 AA06 ACOl ACH BA42 BBOl 
BCll CAOl 
4K056 AA09 BAOl BB06 CA18 FA12 
4K061 AAOl BAH CA08 DA05 FA07 
GA06 

5F045 AA06 DP19 EB02 CBOl CB15 



^^^2 00 2-2 0859 1 



